A systematic study of solution tuning including solution conductivity, viscosity, and surface tension was conducted to produce electrospun P(VDF-TrFE) nanofibers with the smallest possible fiber diameter. As a preliminary study, the optimal concentration of salt (pyridinium formate (PF) buffer) to control conductivity of the electrospinning solution was determined; to produce fiber sizes below 100 nm in a DMF/acetone (60/40 vol/vol) solvent system, a maximum of 1.5 wt.% PF, above which electrospraying was exhibited, was determined to increase the conductivity of the solution within an electrospinnable range. Next, to determine optimal factors for viscosity and surface tension, a two-parameter experiment was designed, where the concentration of pyridinium formate (PF) buffer was maintained at 1.5 wt.% in the DMF/acetone solvent system while varying the P(VDF-TrFE) and surfactant (BYK-377) 1 concentrations from 1-2 wt.% and 0.0-0.1 wt.%, respectively. The conductivity of the solutions do not significantly change by varying either P(VDF-TrFE) or BYK-377 concentration. The solution flow rate through a 25-gauge needle at 0.5 ml hr -1
shows the effect of P(VDF-TrFE) concentration on bead density. From these results, 1.3 wt.%, which resulted in 28 nm average diameter fibers with a bead density of 62,300 beads per mm 2 and slight signs of film morphology, was utilized for further optimization in the next experiments. Although it has been shown that utilizing solvents with dielectric constants (ε) of >19 prevents the formation of beads on nanofibers >500 nm, such solutions using solvents with high dielectric values require greater applied voltages to achieve a stable Taylor Cone. 2 The initial solvent system used in this study, composed of DMF (ε=36.7) and acetone (ε=20.7), requires a high and narrow voltage range to maintain a stable Taylor Cone due to the high dielectric constants. The presence of film morphology ( Figure S2c ) likely indicates that the solution requires fine adjustments to prevent solution droplet deposition. Tetrahydrofuran (THF) is a partial solvent of PVDF polymers that has a low dielectric constant (ε=7.6) which can potentially stabilize the electrospinning process. Figure S3a To increase P(VDF-TrFE) solubility in a THF based solution, we investigated an additive solvent to promote complete dissolution of P(VDF-TrFE) while synthesizing defect-free nanofibers. The use of a Teas solubility graph ( Figure S4a) 3 predicts that utilizing a DMF/THF mixed solvent system drives the solubility of P(VDF-TrFE) closer to the fractional solubility parameters associated with PVDF (assumed to be similar for P(VDF-TrFE). An electrospinning solution in pure DMF with a close match to the solubility parameters of P(VDF-TrFE) resulted in particle deposition likely due to the unstable electrospinning (Figure S4b) . By testing various ratios of DMF/THF, we found that an electrospinning solution of 1.3 wt.% P(VDF-TrFE), 1.5 wt.% PF, 0.05 wt.% BYK-377 in a 50/50 (vol/vol) DMF/THF solvent system produced nanofibers with diameters of 32 ± 5 nm (Figure S4c) , within error of the same solution utilizing pure THF (29 ± 6 nm) ( Figure S4d) , without defects. The resulting viscosity, electrical conductivity, and surface tension of the solution were 2.7 cP, 30.9 µS cm -1 , and 22.6 dynes cm -1 , respectively. From these systematically designed experiments, we achieved the conditions to produce defect-free P(VDF-TrFE) nanofibers in the range of 30 nm diameter. To determine any effects arising from utilizing different solvents to synthesize P(VDF-TrFE) nanofibers, we characterized the piezoelectric response of nanofibers with an approximately 90 nm fiber diameter, synthesized using the DMF/acetone or the DMF/THF solvent system. Figure   S5 shows that the amplitude versus applied voltage response are similar for both conditions, exhibiting similar values of d 33 for the acetone-based system and THF-based system at d 33 = -48.6 ± 2.8 pm V -1 and d 33 = 46.8 ±2.0 pm V -1 , respectively. 
